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Materials and methods
All manipulations were conducted under a nitrogen atmosphere by using standard Schlenk techniques. Naphthol-terminated poly(ethylene glycol) (5000 g mol -1 ) [Np-PEG (2)] was prepared as described previously [1] as was 1-methyl-4,4'-bipyridinium iodide. [2] All other reagents were purchased from commercial vendors: 12-bromododecanoic acid (Sigma Aldrich); 2,5,8,11-tetraoxatetradecan-14-oic were prepared by drop casting of an aqueous solution of the material onto 300-mesh, holey carbon-coated copper grids (Quantifoil). The characterization of size, shape and morphology was carried out on a high resolution Scanning Transmission Electron Microscope (FEI TECNAI G2 F20 S-TWIN) with the following optical parameters: C S = 1.2 mm, C c = 1.2 mm, electron energy spread = 0.7 eV, beam divergence semi-angle = 1 mrad. Particle size distributions were calculated by counting the diameters of more than 100 particles.
Hydrodynamic diameter of NPs was determined by DLS measurements performed on
Malvern Zetasizer Nano ZS. Optical absorption spectra for all samples were collected on a Shimadzu UV-2600 spectrophotometer. Photoluminescence measurements were carried out on a RF-6000 Shimadzu Spectrofluorophotometer. The data was analyzed with Origin 8.0, TopSpin 2.1 and MestReNova 11.0.3 software. Herolab UV Hand Lamp (8 Watt) was used as a source of ultraviolet light for exposure of materials. In the all processes described in the manuscript, the source of the oxygen is air.
[ 180.4, 150.8, 150.6, 147.1, 146.2, 127.7, 127.4, 63.1, 49.6, 34.7, 31.3, 29.1, 29.1, 29.1, 29.0, 28.9, 28.7, 25.9, 25 The water-soluble ZnO@MV 2+ NCs (1) were prepared by coating the ZnO NCs with carboxylate anchoring moieties linked to either MV 2+ or a neutral PEG according to the original organometallic synthetic approach. [3] Precursor solution (S1) was prepared in -78C
by mixing of Et 2 Zn (1 mmol, 124 mg) in THF (5 mL) with 2 mL of 1 M water solution in THF. The S1 was then brought from -78C to -15C and stirred for 2 hours. The resulting mixture was then warmed up to 25C and stirred for further 12 hours. 
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Preparation of complex 3
The molar ratio of functional ligands A and B of ZnO NCs 1 was estimated by NMR spectroscopy (see Figure S6) , hence, the general procedure of preparation of the 1:1:1 ternary HRTEM studies 
